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(57) Abstract: A spinal implant 
having a smaller transverse 
cross-sectional dimension in the 
radially compressed configuration 
than in a first expanded 
configuration and a more linear 
configuration in the second delivery 
configuration than in the first 
curved configuration. The implant 
assumes the radially compressed 
configuration and second delivery 
configuration during delivery 
to the disc space and assumes 
the first curved configuration 
and first expanded configuration 
upon placement within the disc 
space. The implant further moves 
towards the radially compressed 
configuration once implanted in 
response to a load placed on the 
implant by the vertebral bodies. 
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SPINAL IMPLANT AND METHOD OF USE 
BACKGROUND 

This application claims priority ftom provisional application serial no. 
60/326,438, filed October 2, 2001, the entire contents of which are incorporated herein by 
reference. 
Technical Field 

This application relates to a spinal implant and more particularly to a spinal disc 
implant that can be inserted minimally invasively. 
Background of Related Art 

After removal of the intervertebral disc, it has been recognized fliat the disc ^ace 
needs to be filled between the adjacent vertebrae. There are two approaches in the prior 
art to fill the space: one involving placement of a fiision cage and the other involving an 
artificial disc. Fusion cages are essentially metallic cages packed with bone to promote 
bone ingrowth. The fiision cages, designed to promote fiision, provide support between 
the vertebrae, but eliminate motion. Thus, to achieve stability, they sacrifice mobility. 

Artificial disc prostheses of the prior art take many forms. Each form is 
essentially designed to strike a balance between sufficient stability to support the high 
loads of the vertebrae and sufficient mobility so as not to curtail movement of the patient. 
To date, attempts to strike such balance have met with limited success, with the artificial 
disc providing either stability or mobility, but not both. The need therefore exists for a 
disc replacement that can better simulate the natural disc by combining adequate support 
with flexibility. 

Additionally, in many intervertebral procedures, major open surgery is reqmred. 
The advantages of endoscopic (minimally invasive) procedures are well known, e.g. 
smaller incision causing less trauma and reduced infection potential, shorter hospital 
stays, lower costs, reduced patient recovery time, and reduced pain for the patient. 
Therefore, it would be advantageous if such an artificial disc, which achieves a beneficial 
balance between mobility and stability, could be inserted minimally mvasively. 
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SUMMARY 

The present invention overcomes the disadvantages and deficiencies of the prior 
art. The present invention provides a spinal implant having a first expanded 
configuration, a first curved configuration, a second radially compressed configuration, 
and a second delivery configuration. The implant has a smaller transverse cross-sectional 
dimension in the radially compressed configuration than in the first expanded 
configuration and has a more linear configuration in the second delivery configuration 
than in the first curved configuration. The implant assumes the second radially 
compressed configuration and second delivery configuration during delivery to tiie disc 
space and assxmies the first curved configuration and first expanded configuration upon 
placement witiiin the disc space. The implant further moves towards the radially 
compressed configuration once implanted in response to a load placed on the implant by 
the vertebral bodies. 

In a preferred embodiment, the implant is composed of shape memory material 
with a memorized position in the first expanded configuration and the first curved 
configuration. In one embodiment, the implant is C-shaped in the first curved 
configuration. In an altemate embodiment the implant forms a closed curve in the first 
curved configuration. 

Several different cross-sectional configurations of the implant are disclosed 
including substantially C-shaped, substantially circular, and substantially rectangular 
having at least a first and second substantially planar surface. 

The implant may include an insert made of a variety of materials such as elastic, 
viscoelastic or porous material. In one embodiment, the insert is contauied by a tongue 
and groove arrangement. 

The present invention also provides a spinal implant having an outer housing 
composed of shape memory material. The housing has a memorized non-linear 
configuration and is radially compressible from a first configuration to a second 
configuration by the vertebral bodies in response to a load placed on the housing and 
returns to its first configuration upon removal of the load, A filler material can be 
disposed within the outer housing. 
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The implant may contain a roughened surface on its outer surface to enhance bone 
ingrowth. 

A method of mimmally invasively mserting a spinal implant in a disc space is also 
provided. The method comprises: 

providing a delivery instrument containing the spinal implant in a first 

configuration; 

inserting the delivery instrument through a cannula to the disc space; 

deploying the implant from the delivery instrument to position the hnplant 
in the disc space, the implant returning towards a memorized second 
configuration within the disc space; and 

removing the delivery instrument and leaving the implant in place, the 
implant moving between unstressed and stressed positions within the disc space in 
response to a load placed on the implant. 

The method may further comprise the step of distracting the disc space with an 
inflatable balloon prior to deploying the implant fix)m the delivery instrument The 
method may also comprise the step of injecting cold saline into the delivery instrument to 
maintain the spinal implant in the martensitic state prior to deploying the implant, 
wherein the implant returns to the austenitic state in response to warming by body 
temperature when deployed from the delivery instrument. The method may further 
comprise the step of removing the disc nucleus through the cannula prior to the step of 
inserting the delivery instrument through the cannula. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiment(s) of the present disclosure are described herein with 
reference to the drawings wherein: 

Fig. 1 is a perspective view of a disc removal device being used in the intra- 
vertebral space through a cannula (the soft tissues are not shown); 

Fig. la is a close up top view of the spinal disc nucleus being removed by the 

device of Figure 1; 

Fig. 2 is a perspective view of an implant delivery device being used in the intra- 
veitebral space (the soft tissues are not shown); 
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» Fig. 2a is a close up top view of a spinal implant of the present invention being 

delivered from the device of Figure 2; 

Fig. 3 is a perspective view of an alternate embodiment of the delivery device 
being used in the intra-vertebral space having an integral angioplasty style balloon (the 
cannula is removed for clarity); 

Fig. 3a is a close up top view of the delivery device of Figure 3 showing the 
balloon inflated to distract the vertebral bodies; 

Fig. 4 is a view similar to Figure 3 except showing initial actuation of the handle 
to deliver the spinal implant; 

Fig. 4a is a close up view showing the balloon inflated to maintain the space 
between vertebral bodies and the implant being delivered from the device; 

Fig. 5 illustrates the delivery device of Figure 2 beuig removed from the spine 
(the soft tissues are not shown) after implantation of the spinal implant; 

Fig. 5a is a close up top view of the implant of Figure 2a in place between the 
vertebral bodies; 

Fig. 6 is a cross-sectional view of the spinal implant of Figure 2a in its unstressed 
and unloaded condition between the vertebral bodies (the soft tissues are not shown); 

Fig. 6a is a cross-sectional view of the spinal implant of Figure 2a in an example 
of a stressed and loaded condition; 

Fig. 7 is a perspective view of one embodiment of the implant of the present 
invention that is in a stressed condition (during delivery and when in use); 

Fig. 7a illustrates the implant of Figure 7 in an imstressed condition; 
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Fig. 7b are cross-sectional views of a filled and imfilled implant of the 
embodiment of Fig, 7 and Fig. 7a; 

Fig. 7c are cross sectional views of alternate embodiments of the Fig. 7 implant; 

Fig. 8 is a perspective view of another altemate embodiment of the implant that is 
in a stressed condition (during delivery and when in use); 

Fig. 8a illustrates the implant of Figure 8 in an unstressed condition; 

Fig. 8b are cross-sectional views of filled and unfilled altemate embodiments of 
the implant of Fig. 8; 

Fig. 8c is a cross sectional view of an altemate embodiment of the Fig. 8 implant; 

Fig, 8d is a cross-sectional view of the implant of Fig. 8; 

Fig. 9 is a perspective view of another altemate embodiment of the implant that is 
in a stressed condition (during delivery and when in use); 

Fig. 9a illustrates the implant of Figure 9 in an unstressed condition; 

Fig, 9b is a cross-sectional view of an unfilled altemate embodiment of the 
implant of Fig, 9; 

Fig. 9c is a cross-sectional view of a filled altemate embodiment of the implant of 

Fig. 9; 

Fig. 9d is a cross-sectional view of the implant of Fig 9; 
Fig. 9e is a cross-sectional view of an altemate embodiment of the Fig. 9 implant; 
Fig. 10 is a perspective view of yet another altemate embodiment of tihie implant 
of the present invention that is in a stressed condition (durmg delivery and when in use); 
Fig. 10a illustrates the implant of Figui'e 10 in an unstressed condition; 
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Figs, 10b and 10c are cross-sectional views of filled and unfilled implants of 
alternate embodiments of Fig. 10; 

Fig. lOd is a cross-sectional view of the implant of Fig 10; 

Fig. lOe is a cross-sectional view of an alternate embodiment of the implant of 
Fig. 10; 

Fig. 1 1 is a perspective view of another alternate embodiment of the implant of 
the present invention that is in a stressed condition (during delivery and when in use); 
Fig. 1 la illustrates the implant of Figure 1 1 in an unstressed condition; 
Fig. 1 lb is a cross sectional view of an unfilled embodiment of the unplant of Fig. 

11; 

Fig. 1 Ic is a cross-sectional view of the implant of Fig. 1 1 ; 
Figs, lid and 1 le are cross-sectional views of alternate embodiments of the 
implant of Fig. 11; 

Fig. 12 is a perspective view of yet another altemate embodiment of the implant 
of the present invention that is in a stressed condition (during delivery and when in use); 

Fig. 12a illustrates the implant of Figure 12 in an unstressed condition; 

Fig. 12b is a cross-sectional view of the implant of Fig. 12; 

Fig. 12c is a cross-sectional view of a filled implant embodiment of the implant of 
Fig. 12; 

Figs. 12d and 12e are cross-sectional views of ts\'o altemate embodiments of the 
implant of Fig. 12; 

Fig. 13 is a perspective view of an altemate embodiment of the implant having 
radial slits to increase flexibility; 
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Fig. 14 is atop view of the implant of Fig. 13 in the arcuate memorized 
configuration; and 

Fig. 15 is a perspective view of another alternate embodiment of the implant 
having a lattice structure. 

nffTATT.FD DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now in detail to the drawings where like reference numerals identify 
similar or like components throughout the several views, several different embodhnents 
of the spinal implant of the present invention are described herein. The spinal implants 
have differing cross-sectional configurations and can optionally contaui an insert material 
to fill the void in the otherwise hollow implant and to provide more cushioning if desired. 
Each of these variations is described in detail below. 

The spinal implants of the present invention are designed to be inserted minimally 
invasively into the disc space, thus enabling a smaller incision to be used in the 
procedure. This is achieved by the implants being compressible radially to a smaller 
diameter/height for delivery and being deflectable laterally to a substantially linear 
configuration. Once ejected from the delivery instrument at the desired site, i.e. the disc 
space between adjacent vertebrae, the implant returns to a larger diameter/height and to a 
curved configuration. Implanted in the disc space, the spinal implant is radially 
compressible in response to vertebral loads placed thereon, but attempts to return to its 
normal non-compressed (radially larger) configuration, thus providmg a spring-like 
action. 

Turning first to the instrumentation for minimally invasively preparing the disc 
space and for minimally invasively delivering the spinal implant, and with initial 
reference to Figures 1 and 1 A, a device used in the intra-vertebral space to remove the 
spinal disc nucleus in a minimally invasive fashion is illustrated. The disc removal 
device 10 has an elongated tubular portion 12 which is inserted through an arthroscopic 
cannula 14 and has a pair of cutting jaws 16 which are operatively connected to and 
remotely manipulated, i.e. opened and closed, by proximal handle 1 8 to cut and remove 
the disc nucleus. Insertion through arthroscopic cannula 14 enables the disc to be 
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removed minimall y invasively raflier than through a larger incision during an open more 
invasive surgical procedure. 

As the nucleus is removed endoscopically, i.e. through a cannula forming a small 
incision, the implant of the present invention that is designed to replace flie removed disc 
is also advantageously inserted minimally invasively. The instrument of Figure 2, 
designated generally by reference numeral 20, contains the spinal implant 30 within a 
distal portion of the elongated tubular member 22. The instrument is inserted through 
cannula 14. 

The implant delivery device 20 has a pusher 24 that is operatively connected to 
trigger 26 such that actuation of the trigger 26 moves pusher 24 longitudinally distally to 
advance the implant 30 from the tubular member 22. Figure 2A illustrates the implant 
30 partially ejected from device 20; Figure 5A illustrates the implant 30 folly deployed 
and implanted in the disc space. After placement of the implant 30, the delivery device 
20 is removed from the body as shown in Figure 5. 

As can be appreciated in the plan view of Figure 5a and the cross-sectional views 
of Figure 6 and 6a, the implant is C-shaped in configuration as it extends 
circumferentially along the periphery of the disc space thus providing support along the 
periphery or circumference of the disc space. It is also contemplated that the implant 
could be a closed loop, e.g. circular, or extend more than 360 degrees so the end portions 
overlap. In each of these instances, the implant would be delivered in a substantially 
straighter configuration and would return to its memorized curved shape upon delivery to 
the disc space. 

The implant 30 can have a variety of closed and open cross-sectional 
configurations. Exemplary embodiments of such implants of the present invention are 
shown in Figures 7-15. Each of the implants of Figures 7-15 are preferably composed of 
shape memory material which enables the implant to assume a second substantially 
straightened configuration as well as a second radially smaller configuration for delivery 
to the surgical site and retum to a memorized first curved configuration and first radially 
larger (expanded) configuration for positioning at the disc space. Once delivered to the 
disc space, the memory characteristics of the hnplant provide sufficient sprmginess in 
response to vertebral loads placed on the device by the spine. That is, the implant can 
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move between an unstressed and stressed position in response to a load placed on the 
implant, but returns to (or toward) its ori^nal unstressed position upon release of the 
load. This provides bolii support for the vertebral bodies plus the desired flexibility. One 
preferable shape .memory material is Nitinol, a nickel titanium alloy, although other shape 
memory metals or polymeric materials are contemplated. 

It should be appreciated that the alternate embodiments of Figures 7-15 which 
show different configurations of the implant illustrate the implant in a linear 
configuration for simplicity, it being understood that the implant would be formed into a 
memorized open or closed curve configuration. The length of the implant could also be 
longer than that shown in the drawings for assuming the curved shape. 

The implant 30 can be hollow or alternatively can form a support or outer housing 
for a filler material. The insert (filler) material can fill the void in the hnplant to provide 
a more cushioning or a more spring-like effect. This "squeezable" insert (filler) can be 
made of an elastic material such as rubber to provide additional springiness, a viscoelastic 
material such as menisci and advanced polymers which would compress and more slowly 
return to its non-compressed state or a porous viscoelastic material such as articular 
cartilage which will enable exit of fluids through the pores. The insert material can also 
be resorbable. 

The compressed or reduced cross-section condition of the shape memory implant 
can be achieved by containment within the delivery tube as the inner walls apply stress to 
the implant. Alternatively, cool saline or other fluid can be injected through the tubular 
portion of the instrument 20 during delivery of the implant to maintain the implant in the 
cooler softer martensitic state to faciUtate ejection. Once the implant is advanced firom 
the delivery instrument 20, the warmer body temperature will transfonn the implant to 
the austenitic memorized condition correspondmg to an arcuate shape and larger cross- 
sectional dimension. 

Turning first to the embodiment of Figure 7, implant 40 is circular in transverse 
cross-section and has an overlapping edge 42. In the delivery position of Figure 7, the 
diameter of the implant 40 is smaller than the diameter in the unstressed implanted 
position of Figure 7a. The implant 40 can contain a void 41 in the center or optionally 
include an insert/filler material 44 as described above to fill the interior of implant 40a. 
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Both a hollow and a filled version are illustrated in Figure 7b. In the embodiments of 
Figure 7c, the filler (insert) material and implant cooperate in a tongue and groove 
arrangement to enhance retention of the filler material within the implant. A groove 45 
can be provided in the insert 46 contained wi&in implant 40b to receive tongue 48 or 
altematively a groove 47 can be provided in the implant 40c. 

In the altemate embodiment of Figure 8, the overlapping portions of the unplant 
50 are spaced apart, creating a gap 53 by overlapping edge 52. The implant (50a), 
including the gap can be filled with insert material 54 or altematively be devoid of such 
material as in implant 50b. Figure 8c shows the tongue and groove arrangement, similar 
to Figure 7c, with the groove 55 for receiving tongue 57 being provided in the insert 56 
of implant 50c, A groove 58 can altematively be provided in the implant 50 to receive 
tongue 59 of insert 51 (see Figs 8a and 8d). 

In the altemate embodiment of Figure 9, the implant 60 has a closed loop, i.e. a 
circular, transverse cross-sectional configuration. The implant can be hollow (see 
implant 60a of Fig. 9b) or altematively can be filled with insert material 64 (see implant 
60b of Fig. 9c). Figure 9d shows the tongue and groove arrangement, similar to Figure 
7c, of implant 60d with the groove 65 being provided in the insert 66 to receive tongue 
67. Altematively, the groove can be provided in the implant such as groove 68 provided 
in the implant 60c of Figure 9e. 

In Figure 10, implant 70 has an open loop configuration providing a C-shape 
transverse cross-section. The implant can be hollow (see implant 70a of Figure 10b) or 
can include an insert material 74 (implant 70b of Figure 10c). Tongue and groove 
arrangements are illustrated in the cross-sectional views of Figures lOd and lOe, with 
Figure lOd reflecting the implant 70 of Figure 10 having groove 75 formed in insert 
material 76 and Figure lOe showing an altemate embodiment with the tongue 77 on insert 
material 78 of implant 70c. 

In Figure 11, a C-shaped cross-sectional implant 80 is illustrated. This implant 80 
resembles implant 70 of Figuie 10 in that it has an open curved configuration. It differs 
from the embodiments of Figure 10, however, in that it is more oval in cross-section. As 
with the previous embodiments, insert material 84 can be provided as well as tongue and 
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groove arrangements (85, 87 and 88, 89 in implants 80b and 80c, respectively) as shown 
in Figures Udand lie. Figure lib illusstrates implant 80a devoid of filler material. 

In the embodiment of Figure 12, a C-shaped implant 90 is also illustrated, except 
that it is more in the form of an open rectangle in cross-section. Planar surfaces 9 1 , 92 
increase the contact area with the vertebral bodies. Insert material 94 can optionally be 
provided in implant 90a as shown in Figure 12c. Alternative tongue and groove 
arrangements are illustrated in the cross-sectional views of Figure 12d and 12e, with the 
groove 95 of implant 90b provided on insert material 96 to receive tongue 98 (Fig. 12d) 
and the groove 99 being provided on implant 90c to receive tongue 97 (Fig. 12e). 

Figures 13-15 illustrate alternative embodiments of the implant to increase 
flexibility during delivery and during compression once mserted. In Fig. 13, implant 100 
has a series of fenestrations 102 along its length. Narrower slits can alternatively be 
provided. Although shown extending in an orientation transverse to the disc space 
(longitudinally aligned with the spine) the fenestrations can alternatively be angled. The 
circumferential slits or openmgs can be spaced further apart or closer together and can 
extend for differmg degrees around the circumference. When in the memorized curved 
configuration upon implantation, the slits spread to form wider gaps as shown in the top 
of view of the implant of Fig. 14. A lattice structure 1 18 is illustrated m Fig. 15, also to 
provide increased flexibility. Filler material can be provided in each of these inserts. 

Any of the foregoing implants can be provided with a roughened surface, such as 
a textured surface, to enhance bone ingrowth to enhance implant retention in the disc 
space. Surface finishes such as hydroxyapatite, calcium silicate and calcium phosphate 
could also.be applied to allow for bone ingrowth. 

In use, the disc nucleus is removed arthroscopically, i.e. through cannula 14, by 
device 1 0. Cannula 1 4 can optionally be placed by first inserting a needle and wire, 
removing the needle and sequentially placing and removing dilators of progressively 
increasing diameter over the wire until the desired cannula diameter is reached. After 
removal of the disc, device 10 is withdrawn through cannula 14 and then delivery device 
20, containing any of the foregoing implants, is inserted through the cannula. The 
implant is contained within the delivery device 20 in a substantially straightened 
configuration and in a reduced diameter (compressed/stressed) configuration, either by 
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the walls of the device or by injection of cold saline to transform the implant to the 
martensitic state as described above. The implant is then ejected from the tubular 
member 22 of the delivery device 20 and implanted in the disc space between the 
vertebral bodies. The delivery instrument 20 and cannula 14 are withdrawn from the 
body. Figures 6 and 6a illustrate the implant 30 positioned within the disc space in an 
unstressed position (Fig 6) and an example of a stressed position (Fig 6a) to illustrate the 
compressibility of the implant in response to vertebral loads. When the load is released, 
the unplant returns to the imstressed position of Figure 6 or at least to a less compressed 
configuration, depending on the gap between adjacent vertebrae. The degree of 
compressibility of the implant will depend on the applied load. 

To facilitate insertion and enhance distraction of the disc space, a balloon can be 
provided as part of the implant delivery system. This is iUustrated in Figures 3 and 4 (the 
cannula is not shown). The delivery instrument 120 has an elongated tubular portion 122 
and a trigger 126 as in the embodiment of Figure 1. An axial bore 128 is formed along 
the length of device 120 to receive catheter 132 having an inflatable balloon 134, such as 
an angioplasty balloon, at the distal end. The proximal end 136 of the catheter has an 
inflation portion for inflating the balloon 134 within the disc space as shown in Figure 3a. 
This inflation aids to distract the vertebrae to facilitate insertion of the implant. After 
inflation, trigger 126 is squeezed in the direction of the arrow of Figure 4 to eject the 
implant contained in the tubular portion 122 as shown in Figure 4a, After implantation, 
the balloon 134 is deflated and instrument 120 and catheter 132 are withdrawn from the 
surgical site, leaving the implant in the disc space. It should be appreciated that the 
balloon catheter can be either an integral part of the delivery instrument or a separate 
device removably inserted through the bore of the delivery instrument. 

While the above description contains many specifics, those specifics should not 
be construed as limitations on the scope of the disclosure, but merely as exemplifications 
of preferred embodiments thereof. For example, in addition to the substantially C- 
shaped, circular and rectangular cross-sectional configurations, substantially hexagonal, 
substantially octagonal as well as other configurations are contemplated. Those skilled in 
the art will envision many other possible variations that are within the scope and spirit of 
the disclosure as defined by the claims appended hereto. 
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WHAT IS CLAIMED IS; 

1 . A spinal implant having a first expanded configuration, a first curved 
configuration, a second radially compressed configuration, and a second delivery 
configuration, the implant having a smaller transverse cross-sectional dimension in the 
radially compressed configuration than in the first expanded configuration and having a 
more linear configuration in the second delivery configuration than in the first curved 
configuration, the implant assuming the second radially compressed configuration and 
second delivery configuration during delivery to the disc space and assuming the first 
curved configuration and first expanded configuration upon placement within the disc 
space, the implant fiirther moving towards the radially compressed configuration once 
implanted in response to a load placed on the implant by the vertebral bodies. 

2. The spinal implant of claim 1 , wherein the implant is composed of shape memory 
material with a memorized position in the first expanded configuration and the first 
curved configuration. 

3. The spinal implant of claim 1 , wherein the implant is substantially C-shaped in 
the first curved configuration. 

4. The spinal implant of claim 1 , wherein the implant forms a closed curve in the 
first curved configuration, 

5. The spinal implant of claim 2, wherein the implant is substantially C-shaped in 
transverse cross section. 

6. The spinal implant of claim 2, wherein the implant is substantially circular in 
transverse cross section. 

7. The spinal implant of claun 2, wherein the implant is substantially rectangular in 
transverse cross section having at least a first and second substantially planar surface. 
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S. The spinal implant of claim 1, further comprising an insert material contained 
within the implant. 

9. The spinal implant of claim 8, wherem the insert mat^al is contained within the 
implant by a tongue and groove arrangement 

10. The spinal implant of claim 2, further comprising an insert material contained . 
within the implant. 

11. The spinal implant of claim 10, wherein the msert material is contained within the 
implant by a tongue and groove arrangement. 

12. The spinal implant of claim 1 , wherein an outer surface of the implant is 
roughened to enhance bone ingrowth. 

13. The spinal implant of claim 1 , wherem the implant includes a plurality of 
openings in an outer surface to enhance flexibility. 

14. The spinal implant of claim 1, wherein the implant includes a plurality of grooves 
in an outer surface to enhance flexibility. 

15. A spinal implant having an outer housing composed of shape memory material, . 
the outer housing having a memorized non-linear configuration and being radially 
compressible from a first configuration to a second configuration by the vertebral bodies 
in response to a load placed on the outer housing and returning to its first configuration 
upon removal of the load. 

16. The spinal implant of claim 15, fiirther comprising a filler material disposed 
within the outer housing. 
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17. The spinal implant of claim 1 5, wherein the outer support contains a rou^ened 
surface to enhance bone ingrowth. 

1 8. The spinal implant of claim 1 6, wherein the filler material is retained by a tongue 
and groove arrangement 

19. A method of minimally invasively inserting a spinal implant in a disc space 
comprising: 

providing a delivery instrument containing the spinal implant in a first 
configuration; 

mserting the delivery instrument through a cannula to the disc space; 

deploying the implant jfrom the delivery instrument to position the unplant in the 
disc space, the implant returning towards a memorized second configuration within the 
disc space; and 

removing the delivery instrument and leaving the implant in place, the implant 
moving between unstressed and stressed positions within the disc space m response to a 
load placed on the implant. 

20. The method of claim 1 9, further comprising the step of distracting the disc space 
with an inflatable balloon prior to deploying the implant from the delivery instrument. 

21 . The method of claim 19, further comprising the step of injecting cold saline into 
the delivery mstrument to maintain the spinal implant in the martensitic state prior to 
deploying the implant, the unplant returning to the austenitic state in response to warming 
by body temperature when deployed from the delivery instrument. 

22. The method of claim 1 9, further comprising the step removing the disc nucleus 
through the cannula prior to the step of inserting the delivery instrument through the 
cannula. 
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